Using unique direct observations of patient-provider interactions linked to patient exit interviews and detailed household surveys, this paper assesses the relationship between patient wealth and the quality and price of antenatal care in the Democratic Republic of Congo. Overall, the analysis finds a significant wealth-quality gradient, with a standard deviation increase in wealth being associated with an increase of 4 percentage points in protocol compliance. This increase in compliance represents 8 percent of the average quality of care received by women in the lowest wealth quintile. Over half of the wealth-quality gradient is driven by lower facility quality in poorer areas. However, the analysis also finds statistically significant within-village and even within-facility wealth-quality relationships. Within villages, wealth-quality gradients are primarily driven by wealthier women seeking care at higher-quality even if more distant facilities. Within the same facilities, poorer women tend to receive worse care, but on average they also pay less for the same quality of care compared with wealthier women. The price gap increases in the local ratio of wealthy to poor households, suggesting that providers do not charge different prices only for redistributive reasons.
Introduction
Despite rapid increases in access to health services over the past two decades, maternal and child mortality remain high in many settings. Improving health outcomes requires not only that the subpopulations that most urgently need care get it, but also adequate quality of care (Das and Hammer 2014; Kruk et al. 2018) . The Democratic Republic of Congo (DRC) almost perfectly illustrates the often weak link between health service utilization and health outcomes: although more than 80 percent of women receive antenatal care and deliver in facilities (Demographic and Health Survey 2014) , the country remains among the ten with the highest maternal and infant mortality rates globally. 4 Equally striking is the steep socioeconomic gradient in health outcomes: under-5 mortality in the bottom quintile is 54 percent higher than in the top quintile.
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Although gaps in utilization between the poor and rich exist, they are substantially smaller in magnitude relative to the gaps in health outcomes. 6 This suggests that the poor do not receive the same quality of services or these services do not correspond as well to their needs. This paper focuses on the first hypothesis. We use recently collected data on care seeking and treatment quality to assess the relationship between wealth and quality of health services in the context of antenatal care in the DRC.
There are several advantages to focusing on antenatal care in studying clinical quality. First, antenatal care reduces maternal and neonatal mortality (Adam et al. 2005; Hollowell et al. 2011) . Second, the content and quality of antenatal care varies widely (Hodgins and D'Agostino 2014) and can be assessed objectively based on the essential procedures list outlined in the World Health Organization (WHO) guidelines and officially followed by all providers in the country. Most components of an antenatal care consultation are not dependent on the condition or medical history of the patient, facilitating the construction of a relatively large sample of comparable patient-provider interactions, something that tends to be difficult for more complex treatments or consultations. We focus on five main components of antenatal care: physical examinations, diagnostic testing, screening for danger signs, preventive treatment, and counseling. We measure quality as the proportion of these WHO-recommended 4 Maternal mortality is 693 per 100,000 live births and infant mortality is 70 per 1,000 births 5 Under-5 mortality was 117 per 1,000 in the bottom quintile and 76 per 1,000 in the top quintile. Gaps were even larger for undernutrition, with underweight (BMI < 18.5) rates of 18.2 percent in the lowest quintile and 7.4 percent in the top quintile. 6 For example, coverage of antenatal care is 78 percent in the lowest wealth quintile compared with 96 percent in the highest quintile.
procedures completed by the providers. Direct observation data collected in the facilities also allow us to consider other proxies for the quality of care, such as the length of the consultation and whether the procedures were explained to the patients.
We first estimate the overall differences in access to antenatal care by comparing coverage and effective coverage among women of different wealth levels. We use concentration indexes to characterize inequality in antenatal care, following previous work by Wagstaff, Paci, and Van Doorslaer (1991) . we
show that inequality in effective coverage is more than three times as large as inequality in coverage alone. We then estimate a wealth-quality gradient and show that each standard deviation increase in household wealth is associated with a four-percentage-point increase in quality of antenatal care, as measured by protocol completeness, corresponding to eight percent of average quality in the lowest quintile. Similarly, the proportion of procedures received by women with secondary education is nine percentage points higher than that received by those without schooling.
Next, we decompose the observed wealth gradient into three main components. First, we expect health facilities in wealthier areas on average to be of higher quality, explaining at least part of the observed wealth-quality gradient. Indeed, controlling for village of residence reduces the wealth-quality gradient from 4 to 1.8 percentage points of completeness, suggesting that spatial differences explain about half of the overall gradient. The remaining wealth gap represents within-village variation in the quality of care. The within-village wealth gradient appears to operate mostly through facility choice: we show that wealthier women are more likely to visit a facility outside their catchment area or go to a hospital or other higher-level facility. Nevertheless, we also find a within-facility quality-wealth relationship, suggesting that even conditional on the specific facility chosen, wealthier women receive higher quality of care.
To understand within-facility differences in the quality of care, we use detailed exit interview data to analyze the specific services provided and prices charged to patients from various socioeconomic backgrounds. As expected, we find that the overall consultation price is positively correlated with the number of services provided, but also, conditional on quality, with the patient's socioeconomic status.
The positive association between wealth and price could be interpreted as evidence of crosssubsidization or price discrimination for profit maximization. If facilities charge wealthier women higher prices to subsidize service provision to the poor, we would expect the difference in prices paid by women of different wealth levels to decrease in the ratio of wealthy-to-poor, because each wealthy woman would need to subsidize fewer poor women. But we observe the opposite: the price differences 4 are larger in wealthier areas than in poorer ones, suggesting that the price-wealth gradient does not only represent cross-subsidization.
A few other studies have documented positive relationships between patients' wealth and the quality of health services received in low-and middle-income countries. Sharma et al. (2017) show that in Kenya, health facilities located in more impoverished areas have worse infrastructure and provide lower quality antenatal and delivery care. In Mexico, Barber, Bertozzi, and Gertler (2007) find that poorer women reported having received fewer procedures in their antenatal consultations, and that indigenous women receive particularly low levels of care. Barber, Gertler, and Harimurti (2007) find that in Indonesia the poor and the wealthy have access to providers of similar knowledge levels, but that poorer women report receiving worse quality of prenatal care. The authors conclude that these results might suggest discrimination against the poor due to informal payments or social and educational differences between providers and patients. Das and Mohpal (2016) show that socioeconomic status is correlated with access to and use of more knowledgeable health care providers in the Indian state of Madhya Pradesh.
However, this relationship was driven by differences across villages; within villages, better-off and worse-off households use the services of equally knowledgeable providers.
This paper contributes to the literature in several ways. First, to our knowledge, this is the first study that formally decomposes quality differentials into facility selection and within-facility discrimination mechanisms. Second, this is the first study to combine direct clinical observations of patient-provider interactions with maternal recall data. The combination of three data sources-clinical observations, patient exit interviews conducted immediately following the observations, and household-based interviews with women who recently gave birth-allows us not only to measure differential access, but also to measure objectively the quality of services received. Third, the exit interviews that were collected allow us to assess directly the out-of-pocket payments and their relationship to the quality of care received as well as patients' socioeconomic status. To the best of our knowledge, Sharma et al. (2017) is the only other study in this literature to use data from direct observations. Our data allow us to link direct observations to data on patients' socioeconomic background and the fees they paid. Finally, we add to the literature on health and health system challenges in the DRC, which remains responsible for a disproportionately large proportion of global maternal and neonatal deaths.
2. Background
The DRC is the second largest country in Sub-Saharan Africa, with an estimated population of about 80 million people. The estimated purchasing power parity-adjusted income per capita of $785 and Human Development Index score of 0.47 make the DRC one of the poorest and least developed countries in the world.
From a health system perspective, the DRC is organized into 26 provinces that are further divided into 516 health zones. Each health zone is further divided into catchment areas of about 10,000 inhabitants each. A catchment area typically has one health center providing a basic package of inpatient and outpatient services, including antenatal care and services for uncomplicated deliveries. Geographically large catchment areas have additional health posts that provide a more limited package of services.
Some catchment areas are served by referral health centers, which have the capacity to provide a wider set of services. Most of the health zones have a single general referral hospital.
Government spending on health services is low, at an estimated total health expenditure of 4.3 percent of GDP (WHO 2014) . Thus, public, private, and not-for-profit facilities rely on user fees for curative and preventive services. Many public sector health workers do not receive official salaries; they obtain remuneration based on user fees (Bertone, Lurton, and Mutombo 2016) . These revenues are also used to cover other basic expenditure items, such as procurement of drugs and other supplies. At the time of the study, the health centers had significant autonomy in setting prices for various services. More recently, a flat-fee policy within a health zone was introduced to reduce some of the observed variation in pricing.
Considering the high poverty rate, cost of services, and physical accessibility challenges in many of the provinces, a remarkably high share of women receives antenatal care and delivers in health facilities in the DRC. According to the latest estimates, 88 percent of women received at least some antenatal care, and 80 percent delivered at health facilities. However, several challenges remain: only 17 percent of women started receiving antenatal care in the first trimester, and only 48 percent received the recommended number of at least four consultations (Demographic and Health Survey 2013/14).
Data
Our data were collected in 133 health zones in 14 provinces between June 2015 and March 2016. The sample and geographical scope were purposively chosen for the evaluation of two performance-based 6 financing pilots. Although the survey was not designed to be representative at the national or district level, it covered about 26 percent of the health zones in the country and is representative at that level.
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In each health zone covered by the survey, five health centers were randomly chosen to be included in the sample, without distinguishing between health centers offering the minimal package of services and referral health centers offering a more complete package. In the catchment area of each of the chosen health centers, a village or urban quarter was randomly selected to be included as a sampling unit for the household survey. In addition to the health centers, health facility surveys were also conducted in general referral hospitals in most health zones. Appendix A provides further details on the sampling frame and overall study design.
Within the selected villages, 4,834 households with women who had live births in the 24 months prior to the survey were randomly selected for the household survey. The focus of the survey was the care received during the most recent pregnancy. Women who reported receiving at least one antenatal consultation were asked a series of recall questions about different components of the consultations, ranging from physical examinations and diagnostic tests to preventive treatments and counseling.
The facility assessments covered a wide range of aspects, ranging from staffing and management to infrastructure and availability of equipment and supplies. Observations of antenatal consultations were conducted in 316 facilities that were randomly selected for an in-depth assessment (see appendix A).
Most of the health centers offer antenatal consultations only one day per week; on average, antenatal care services were offered 1.3 days per week. Exit interviews were conducted with the women who received antenatal care in these facilities. For 22 percent of the women for whom an exit interview was completed, an observation of the consultation was not conducted.
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A key advantage of using data collected through direct observations is the ability to overcome potentially large recall biases in maternal self-reports. Direct observation data are also more precise, as they are collected by trained enumerators with a medical background, and thus contain more detail on the procedures implemented. In addition, the information collected is more complete, as the direct observation tools measure not only which procedures were conducted during the consultations, but also other aspects related to the quality of care, including the duration of consultations, whether providers explained the different elements, and whether they encouraged the women to ask questions. However, the presence of observers during the consultations might lead to providers performing better than usual due to observer or Hawthorne effects (Leonard and Masatu 2010) . Observer or Hawthorne effects could induce attenuation bias in the estimated socioeconomic gradients if increased provider efforts were more concentrated among poor women. If this was the case, the direct observation results would be a lower bound for the true wealth-quality gradient and its correlates.
To facilitate comparability, we restrict our analysis of the direct observation and exit interview data to women who were receiving the first consultation of their pregnancy. These consultations are more comparable to each other, because their content does not depend on previous consultations and include procedures that should be conducted regardless of women's medical and fertility histories. As poorer women attend fewer consultations during their pregnancies, there is also most variation in wealth among women attending a first consultation. Following the methodology originally proposed by Filmer and Pritchett (2001) , we use principal component analysis to create a wealth index, using a list of 32 household assets collected in the household survey and exit interviews. For the household sample, the index uses the first principal component of the entire sample of households regardless of whether the pregnancy was completed or the woman had attended any antenatal consultation. We normalize the index to mean zero and a standard deviation of one to facilitate the interpretation of the estimated coefficients. For the exit interview sample, the wealth index was constructed with the assets reported in the exit interviews applying the factor scores computed with the household data to ensure direct comparability of the scores. The average wealth in the exit interviews is higher by 0.75 standard deviation than the average wealth in the household data. In addition, we create three indexes of quality of care, representing the proportion of actions performed among a set of actions recorded in the different data sources. The first index, computed from household data, summarizes the reported content of care recently pregnant women received during any antenatal care visit during the entirety of their pregnancy, among women who had a live birth in the past two years. The second quality index is based on the direct observation data. The third index is based on the procedures reported in the exit interviews. Although we prefer the more objective direct observation data, we have 177 exit interviews with women whose consultations were not observed. 9 In addition, during the exit interviews, we collected data on the prices paid for the consultations. Thus, this larger sample allows us to study the relationship between quality of care and price. As shown in table B.1, in appendix B, the indexes computed with the direct observation and exit interview data are strongly correlated, and the correlation between the two indexes is not significantly affected by wealth.
The indexes assign equal weights to the different components of antenatal care, although of course the clinical importance of the different actions might differ. For example, estimating a pregnant woman's due date might not be as important as prescribing iron supplements. However, any selection of weights for the different components in the DRC context will be somewhat arbitrary. The results are not dependent on the methodology used to create the indexes. First, we obtain similar results using a principal component analysis to create the quality indexes. Second, tables C.3, C.5, and C.6, in appendix C, present the results of regressions using the individual components of care as dependent variables.
Payments for consultations are paid in lump sum or by service provided. Eighty-six percent of the women reported paying a flat fee, while the rest reported having paid separately for different components of the consultation (such as laboratory testing and drugs). In the case of itemized 9 payments, we summed the total payments made to get a comparable out-of-pocket expenditure measure. The median price paid was CDF 1,500, or approximately US$1.60, while the average price was CDF 2,373, or US$2.58. 10 Nine percent of the women received antenatal care without any out-of-pocket expenditure.
Wealth-Quality Gradient
We start our investigation of the inequality in antenatal care in the DRC by comparing inequality in coverage with inequality in effective coverage, using concentration indexes (Wagstaff, Paci, and Van Doorslaer 1991) . Using the household survey data, we define antenatal care to be "effective" if essential services were provided. Specifically, we consider a visit to be complete if the following services were provided: (1) blood pressure was measured; (2) blood and urine samples were taken; (3) the woman was informed about pregnancy complications; and (4) the woman was given iron supplementation. 11 If any of these services was not recalled, the antenatal care is defined to be ineffective. Although 82 percent of the women reported receiving antenatal care during their most recent pregnancy, only 11 percent reported receiving effective care. We calculate the concentration indexes with the recently pregnant women ranked by household wealth.
As shown in table 1, the indexes for coverage and effective coverage are significant at the 99 percent level. However, the concentration index of effective coverage, 0.179, is more than three times the concentration index in coverage, at 0.050, and significantly larger than the concentration index of 0.051 calculated for effective coverage of antenatal care in Kenya by Nguhiu, Barasa, and Chuma (2017) .
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Restricting our analysis to the sample of women who received any antenatal care, we proceed by comparing in more detail the quality of care received by women of different socioeconomic backgrounds. Figure 1 shows the estimated wealth gradient for each component of antenatal care
separately. Of the 13 items reported in the household survey, an average of 53 percent was performed.
A one standard deviation increase in wealth is associated with a 4-percentage-point increase in the completeness of the antenatal care exam. On average, women in the lowest decile reported that 48 percent of the items were performed, compared with women in the highest quintile, who reported that 10 At the time, the conversion rate was about CDF 920 per US$1. 11 The selection of procedures is based on Nguhiu, Barasa, and Chuma (2017), although we do not have data on prescription of intestinal parasite drugs. Their definition of coverage is conditioned on a minimum of four consultations; we define coverage as any consultation. 12 When we condition coverage on at least four consultations, as in Nguhiu, Barasa, and Chuma (2017) , the concentration index is 0.187. 10 62 percent of the items were performed. There is a positive association between wealth and each individual procedure of antenatal care. All the coefficients are significant at least at the 95 percent level.
A one standard deviation increase in wealth is associated with a seven percentage-point higher likelihood of having blood and urine samples taken for testing, a five-percentage-point increase in the likelihood of being offered an HIV test, and a five-percentage-point higher likelihood of receiving nutritional counseling. Table 2 presents the results of regressions of the quality-of-care indexes on the wealth index. Columns 1 to 3 present the results from analysis of the household survey data, and columns 4 to 9 present the results from analysis of the direct observation data. Given that women in the household surveys report on antenatal care coverage over the entire pregnancy, positive wealth gradients could appear due to the difference in individual visits or because wealthier women attended more consultations. For the household survey data, we find that each standard deviation increase in wealth is associated with a 4-percentage-point increase in the completeness of antenatal care. When we focus on the first antenatal care consultation in directly observed visits (column 4), the gradient drops to 1.6 percentage points. In both cases, the coefficient representing the wealth-quality relationship remains statistically significant at the 99 percent level when controlling for women's education level, age, and marital status (columns 3 and 6). It is important to keep in mind that the items in the quality indexes are different. That is, although the estimated coefficients both represent percentage changes in protocol compliance, the clinical implications of observed changes might differ.
We use the rich data collected through direct observation of antenatal consultations to create an index of non-clinical quality of care, which primarily focuses on the interpersonal behavior of the providers.
The index gives equal weight to the following six indicators: filling an antenatal care card, taking sufficient time for the consultation (at least 10 minutes), explaining procedures, encouraging questions, suggesting a third person attend the consultations, and using visual aids. On average, the providers score 0.57 on this index. We do not find a relationship between socioeconomic status and this measure of non-clinical quality, regardless of the regression specification (columns 7 to 9 in table 2). The existence of a wealth-quality gradient could theoretically be driven by several mechanisms. First, wealthier women may simply live in the catchment areas of facilities with higher structural quality. Table   C .4, in appendix C, shows that wealth is indeed positively correlated with the availability of equipment and consumables in the health centers. 13 Wealthier women are also more likely to live in the catchment areas of referral health centers that offer a wider package of services, including laboratory services, and have a doctor on staff. These correlations are significant at the 99 percent level. When controlling for province, these relationships weaken but remain positive and statistically significant at least at the 95 percent level, suggesting that there is residential sorting even within provinces.
To assess the extent to which residential sorting explains the wealth-quality relationship observed overall, percent of the overall gradient is due to spatial sorting, and 45 percent is driven by local differences in the quality of care received.
Within communities, the two most likely mechanisms underlying the wealth gradient are self-selection into different facilities and within-facility wealth-quality gradients. Table 4 reports the relationship between wealth and the facilities where women reported receiving care. We find that a one standard deviation increase in wealth is associated with a four-percentage-point increase in the likelihood of receiving care at a referral health center or hospital (p < 0.01, column 1). The coefficient decreases to three percentage points when including village dummies (p < 0.01, column 2). Columns 3 and 4 consider the probability of receiving care in the health center officially serving the catchment area in which the village is located. The regression results presented in column 3 are for the full sample, while those in column 4 exclude villages where none of the women reported using the catchment's health center.
14 Overall, 73 percent of the women report receiving consultations in the catchment's health center. But the rates differ significantly by wealth: 79 percent among women from households in the lowest wealth quintile use the catchment's facility but only 64 percent of women in the top wealth quintile do so. A one standard deviation increase in wealth is associated with a 2.9 percentage point lower likelihood of using the assigned health center for the full sample and 3.4 percentage points for the restricted sample.
Data from the exit interviews conducted at the health facilities also contain some information on the rationales for the different choices made by women of different socioeconomic status. During the exit interviews, the women were asked the primary reason they chose the health facility where they received care. Proximity of the facility to their residence was the most frequent answer given by women on both sides of the wealth median. However, women above median wealth were four percentage points more likely to respond that the reason was the high quality of services and eight percentage points more likely to say they chose the facility because of the confidence they had in the staff. There is also a statistically significant relationship between wealth and using some mode of transportation to get to the consultation. Twelve percent of women above median wealth reported using transportation, while 5 percent of those below did so. This suggests that, at least to an extent, the choice of facilities by 14 Some villages were closer to a health post or center in a neighboring catchment area.
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women of different wealth levels is driven by financial constraints or willingness to pay, rather than by knowledge of which facilities are better. Table 5 investigates the extent to which wealth gradients exist within facilities. Within-facility gradients could emerge due to discrimination if providers exert less effort when treating women with lower educational or socioeconomic status than theirs. Alternatively, within-facility gradients could be a result of the separate fees some facilities charge for consultations, consumables, laboratory tests, and drugs.
Poorer women might choose a more limited package of care, or providers might not offer services for which they believe poorer women would not be able to pay. Table 5 , columns 1 and 2, restrict the sample to women who reported attending the health center serving their catchment area and include catchment area dummies in the regressions. As the content of care reported in the household data is from the entire sequence of consultations during the women's pregnancies, and wealthier women attend more consultations, we control for the number of consultations women reported attending. We observe a statistically significant within-facility relationship between wealth and content of antenatal care. A standard deviation increase in wealth is associated with a 1.6 percentage point increase in the proportion of actions taken. When controlling for women's characteristics, the coefficient only slightly changes to 1.4 percentage points (p-value < 0.01). Table C .5, in appendix C, presents the results of similar regressions with individual components of care as the dependent variables. We find a statistically significant association at least at the 90 percent level for six of the 13 elements of care reported by the women in the household survey. These elements include services that could require additional fees, such as HIV testing, iron supplementation, and antimalarial drugs. We also find a statistically significant relationship between wealth and receiving advice on nutrition during the pregnancy, having the due date estimated, and measurement of uterine height. Table 5 , columns 3 and 4, explores within-facility wealth gradients using the direct observation data. A one standard deviation increase in wealth is associated with a 0.6 percentage point increase in completeness of care (p-value < 0.05). The coefficient does not change when we add controls for women's characteristics. When we focus on the individual elements of the content of care in the direct clinical observations, as seen in table C.6, in appendix C, we find a statistically significant relationship for a much lower share of the items and at a lower level than when we consider the items reported in the household survey. These items include hemoglobin testing, prescription or provision of iron, as well as 14 asking about HIV status and whether the woman is taking any drugs. For the indicators representing non-clinical quality of care, we do not find any correlation with wealth.
Price
A wealth-quality gradient naturally gives rise to the question of a price-quality gradient, and to the question of whether quality gaps mostly exist because wealthier women can pay or are more willing to pay for higher quality of care (and additional services). This section analyzes the exit interview data to explore the correlations between the price women reported paying and the quality of their consultation and between the price and wealth of users. Table 6 , columns 1 to 3, presents the results of regressions of the total price paid for the consultation on the quality index created from the exit interview data. Overall, there is a strong relationship between quality and price: each percent of content of care is associated with a price increase of CDF 28.
Alternatively, each additional item performed is associated with an average price increase of CDF 219 Sixty-one percent of the health centers reported having a policy of exempting at least some fees for poor users. Health centers can also provide fee exemptions or reductions on a personal basis. We therefore proceed to test the within-facility wealth-price relationship. When facility dummies are included in the regression (table 6, column 6), a one standard deviation increase in wealth is associated with a price increase of CDF 122 (8 percent of the median price). The relationship between price and wealth remains similar in magnitude and statistically significant when controlling for the quality of the consultation. As presented in table 6, column 9, for a consultation of given quality, a one standard deviation increase in wealth is associated with a price increase of CDF 123 over the price paid by poorer women in the same facility.
Why do facilities charge different prices for the same quality of consultation? One reason might be that health providers are pro-social and charge wealthier users higher fees to subsidize the provision of care to poorer users. Alternatively, this behavior might represent price discrimination for profit maximization. Given the autonomy in setting prices and the ability to distinguish women by their socioeconomic status, health providers can charge according to the willingness to pay by the distinct groups. One way to distinguish between the two options would be to compare the marginal cost of providing a consultation with the price charged to the poor. Under cross-subsidization, the price for the poor will be less than the marginal cost. Unfortunately, the data do not allow for reliably estimating the marginal cost. However, the household survey data provide the composition of wealth in the different health zones. If the goal of the providers is fully or partially covering the costs of serving the poor by charging higher prices to wealthier women, the additional amount needed to be charged from each wealthier woman will decrease as the ratio of wealthy to poor increases. As a result, the higher is the number of wealthier women per poor woman in the health zone, we would expect a flatter wealth-price gradient once controlling for the quality of consultations. Table 7 presents the results of testing for heterogeneity in the price-wealth relationship by the ratio of wealthy (top quintile) to poor (bottom quintile) households. When restricting the sample to health zones in which the number of women in the bottom quintile is greater than the number of women in the top quintile, we do not find a statistically significant price-wealth relationship when we incorporate health zone dummies (column 1) or facility dummies (column 2). However, when the analysis is restricted to the sample of health zones where there are more women in the highest wealth quintile than in the bottom quintile, there is a larger and statistically significant relationship between price and wealth. When controlling for facility dummies, a one standard deviation increase in wealth is associated with a CDF 138 increase in price. The results are similar when we consider the number of women in the top two quintiles relative to the bottom two. The significance of the within-facility price-wealth relationship only when the ratio of wealthy to poor is above one suggests that the rationale for differential pricing is not purely pro-social.
To summarize, we find a strong correlation between the price of consultations and their quality. We also find that wealthier women pay significantly more for their consultations conditional on quality; thus, the average price paid per antenatal care visit is substantially higher for wealthy than for poor women.
These findings are consistent with the finding presented in the previous section on facility selection, which shows that wealthier women are willing to travel farther to reach high-level and high-quality facilities.
Discussion
A growing body of evidence highlights the critical importance of quality of care for improving health outcomes in low-and middle-income settings. Closing the gap between the health outcomes of the poor and wealthy will require not only increasing access for the poor, but also improving the clinical quality of the care they receive. In their analysis of data from 64 developing countries, Wagstaff, Bredenkamp, and Buisman (2014) find that progress on health service coverage has been considerably more pro-poor than progress on health status; they hypothesize that the quality of health care is worse for the poor. Our study corroborates this hypothesis, at least for the DRC. In this paper, we demonstrate that socioeconomic differences in the quality of care are indeed substantial. Our analysis employs data collected through household surveys, direct clinical observations, and exit interviews. Although each individual source of data has its limitations in objectively measuring the quality of care, the combination of these data sources provides robust evidence on the existence of a wealth-quality gradient.
The novel data that link health facilities to households in their catchment area as well as the content of care to price of consultations enables carefully disentangling the various mechanisms underlying the observed wealth-quality relationship. Although spatial correlation between household wealth and quality of care accounts for more than half of the overall gradient, a statistically significant positive association between wealth and the quality of antenatal care also emerges when we compare women from the same village. This gradient appears to a large extent to be driven by differential sorting or selection into facilities. Empirically, better-off women are more likely to leave their catchment area to seek care at more distant, higher-level, or better facilities, where they pay higher prices for the consultations. Both findings imply that equality in quality of health care will not be achieved only through allocating more resources to poorer areas.
When we zoom into specific facilities, we find a within-facility wealth-quality relationship. This relationship appears to be partially explained by the fees many facilities charge separately for laboratory tests and drugs. We find a statistically significant quality-price relationship even when including facility fixed effects in the regressions. It could be that poorer women choose to receive a more limited package of services, or that providers do not offer poor women services for which they would have to pay extra 17 fees. However, we also find significant differences in the provision of services, such as counseling and physical examinations, that should not affect the cost of the consultation. We cannot rule out that providers treat poorer women worse than they treat wealthier women. But it could also be that some of the differences are driven by the wealthier women being more proactive in demanding care, rather than the providers choosing to exert less effort. Unfortunately, the data provide limited insight into this question. The finding of within-facility variations in quality merits further research.
The pricing data analyzed in this paper suggest that, if anything, providers discriminate against wealthier women when it comes to out-of-pocket charges. Prices not only increase with quality, but also with the patient's wealth, suggesting that providers seem to assess ability or willingness to pay and charge patients accordingly. Comparing areas with higher and lower ratios of wealthy to poor women, we find greater within-facility price differentials in the former, suggesting that price discrimination is not only driven by pro-social cross-subsidization.
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Figure 1: Relationship between wealth and content of antenatal care (household survey data)
Note: The figure presents the regression coefficients of antenatal care procedures on the wealth index computed based on the first principal component of all household assets. The wealth index was normalized to have a zero mean and standard deviation of 1. The bars represent the 95% confidence interval. Regression coefficients represent changes in the observed probability of obtaining each service with a one SD increase in household wealth. All procedures are reported by women with a live birth in the two years preceding the survey. Women with multiple pregnancies in this period were instructed to report on their most recent pregnancy. The share of content is computed from the 13 elements reported to be conducted (excluding 3 doses of antimalarial treatment, 2 tetanus shots, and took VCT). VCT = voluntary counseling and testing. Note: Data from the household survey. Sample of women with a live birth in the two years preceding the survey. ANC = antenatal care. a. The concentration index is calculated using the CONINDEX Stata command (O'Donnell et al. 2018) . Individuals are ranked according to household wealth based on the first principal component of 32 household assets. b. Attended any consultation during the most recent pregnancy. c. Attended any consultation during the most recent pregnancy and reported having all the following elements of ANC conducted: blood pressure measured, blood and urine samples taken, received information on pregnancy complications, and was given iron supplementation. Note: The items used for the computation of the quality indexes are presented in appendix B. ANC = antenatal care. a Data from the household survey. The quality index is the share of 13 procedures performed, reported by women who had a live birth in the two years preceding the survey and received any ANC during that pregnancy. b. Data from direct observations of antenatal consultation. The quality index is computed from 21 indicators recorded by an enumerator observing the first consultation women received during their pregnancies. a. Data from the exit interviews. The quality index is the share of the 13 procedures performed, reported by pregnant women after receiving an antenatal consultation. The items used for the computation of the index are presented in appendix B. b. The wealth index is based on the first principal component of 32 household assets and is normalized to have a zero mean and standard deviation of 1. 
Health Facility Assessments
Five catchment areas in each health zone where randomly selected for inclusion in the sample. All catchment areas within a health zone had the same probability of being selected. In cases where more than one health center served the catchment area, one center was randomly selected. The selection did not distinguish between health centers offering the minimum package of services and reference health centers that offer a more complete package of services.
The five selected health centers within each health zone were randomly divided into two categories: two health centers that would go through extensive assessment and three health centers that would go through a lighter, abridged assessment. Direct observations of antenatal consultations and exit interviews of the pregnant women were conducted only in the health centers where the extensive evaluation was conducted. Five consultations were to be observed in each facility where antenatal care services were provided on the day of the survey. The women who were observed were to be asked to participate in the exit interview. If consent was not provided for direct observation, the women were still invited for the exit interview.
Household Survey
Within each selected catchment area, a single village or urban quarter was randomly selected. In each village, 10 households with female members ages 15-49 who were pregnant in the two years prior to the survey were randomly selected, after listing all the households in the village. General information on the household was collected through interviewing the household head or most knowledgeable member present at the time of the survey. Individual interviews were conducted with all available female household members who were pregnant in the two years preceding the survey. Note: The table presents regressions of the quality index computed from the exit interview reports of content of care on the quality index computed from the direct observation data. The sample is of women for whom we have both observations and exit interviews. The items used for the computation of the quality indexes are presented in appendix B. a. The wealth index was created with principal component analysis of 32 types of household assets reported by the women in the exit interviews.
32
Appendix C: Appendix Tables Note: Data from direct observations of antenatal consultations. The quality index is computed from 21 indicators recorded by an enumerator observing the first consultation women received during their pregnancies. The items used for the computation of the quality indexes are presented in appendix B. All regressions include controls for age, schooling level, and marital status of the pregnant women. a. Wealth indexes are based on the first principal component of 32 household assets. Separate indexes were created for the sample of recently pregnant women interviewed as part of the household survey and the sample of pregnant women whose antenatal consultations were observed. b. Asked about at least one of the following: vaginal bleeding, abdominal pain, respiratory problems, convulsions, blurry vision and headache, swelling, or other health problems. c. At least one of the following danger signs was discussed: vaginal bleeding, extreme fatigue, fever, blurry vision and severe headache, or swelling. 
